The monitoring of irrigation requirements at district or regional scale can be based on the use of ecological process-based models and remote sensing data. The former simulates the time evolution (usually at daily scale) of the main biophysical variables which determine crop photosynthesis and water consumption rates; the latter allows to provide the spatial distribution of these variables over a region of interest at a time interval ranging from few days to one month. The evaluation of water balance components and, in particular, the estimate of actual evapotranspiration and the partitioning between soil evaporation and plant transpiration, are crucial issues in semi-arid regions where the scarcity of water resources is becoming an important limiting factor crop growth and yield. The research focused an integrated approach to combine field data, simulation crop model and remote sensing information.
Introduction
The proper irrigation water management is a hanging requirement, due to the continuous decreasing of the water source availability, especially in Mediterranean environment and in those characterized by water limited availability (Tuberosa et al., 2007) . Precipitation decreasing (Piccarreta et al., 2006) and industrial and civil water demand, especially in development areas, involve a source limited use. Moreover this concern is expected to concern increase according to the climate change forecast (Alcamo et al., 2007) . The agricultural economic sustainability mainly in Mediterranean environments, in terms of food production and high quality research, most frequently forces the irrigation water requirement. Among main crops only durum wheat crops and autumn-winter cereals do not require water supply (even if in Northern Africa they are often irrigated, Oweis et al., 1998) ; in fact, others herbaceous and tree crops provide sufficient economic results only if irrigated.
Further involvements are related to the water cost increasing, due to the competition with other sectors. The reduction of water availability and the increase of its cost can be faced only with rational management of the water resources that includes the prevention of water wasting and losses, but also the use of all the technical resources to increase the global water use efficiency. One of the key points for improving the water use efficiency is to develop a procedure for optimal irrigation scheduling, where irrigation timing and volumes are calculated in a way to avoid at the same time plant water stress and losses due to water percolation below the rooted zone.
At field scale it is possible to obtain an optimal irrigation scheduling through the compilation of hydrologic balance, also with help of simple software (Raes et al., 2006) or through the direct measure of the soil water content or the water potential in soil, it is difficult to extend this methods at lager scales, mainly for the lack of information about land use and crop management. Due to this lack, it is fundamental to employ external information facilities in order to integrate pedological maps and meteorological data available in real time. Therefore remote sensing images are able to provide estimated values of crop biomass (Launay et al., 2005) , Leaf Area Index (Hoffmann et al., 2004) and detect planted crops at certain time steps (Blaes et al., 2005) . Moreover they are suitable to provide estimated sowing date and shallow soil water content. All these information can be assimilated into a simulation crop model to improve simulation (Dente et al., 2006; 2008) This research is part of a workpackage of AQUATER project (Rinaldi et al., 2005) , which develops an integrated methodological approach in order to improve irrigation water management and provide strategies at territorial scale, employing remote sensing and observed data, in Mediterranean area, characterized by irrigated high-value cropping systems. The developed approach could be deployed in territorial planning as decisional support tool. It is based on innovative technologies such as remote sensing, simulation crop models, GIS (Geographical Information System) to handle distributed meteorological, soil and crop parameters.
The aim of this study is to outline the AQUATER software for the water management optimization in Mediterranean field cropping systems.
Materials and Methods

Software Implementation Technologies
In order to develop a software suitable for actual scenarios, several information requirements are to be respected, besides conceptual accuracy in systems representation, to guarantee reliability, quality, easy updating procedures, maintenance and extensibility of the developed software. At the development beginning, functional requirements are to be identified accurately, according to the standard methodologies of the software architecture definition as the rational unified process (RUP), (Kruchten, 2001) . Technologies related to "Agile" (Cohen et al., 2004) development approach are more suitable to be adopted because the software production indeed represents an opportunity of application, test and definition of the scientific knowledge. "Agile" approach allows for frequent releases outflow. The releases are tested deploying real data set, allowing for the scientific concepts
